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Description

[0001] The presentinvention relates to the field of fluid
machines for aeriform fluid.

[0002] In particular, the present invention relates to a
liquids anti-infiltration device for single or multistage cen-
trifugal pumps and suction fans operated by an electric
motor, particularly suitable for use as vacuum pumps in
vacuum cleaners and floor washers, for cleaning surfac-
es through suction of air containing dust, foams or liquids,
used in domestic and in industrial and professional en-
vironments.

[0003] Centrifugal electric pumps for suction of aeri-
form fluids of conventional type essentially comprise an
electric motor with high number of revolutions and a cy-
lindrical suction box provided with an intake for suction
ofthe fluid and with atleastone exhaust port for discharge
of said fluid. Movement of the fluid in the inner chamber
of said box is caused by at least one impeller, or fan,
contained therein, fitted onto the shaft of said electric
motor.

[0004] A ball bearing, inserted in an annular cavity, is
interposed at the coupling between the cover of said suc-
tion box and the main shaft of the electric motor, to enable
rotation of the shaft and of the components fixed thereon.
[0005] A similar pump is normally used in vacuum
cleaners or floor washers to create a vacuum in a collec-
tion tank in which the dust or the liquid contained in the
flow of air drawn up is deposited.

[0006] These centrifugal electric pumps for aeriform
fluids have a serious drawback: during use, owing to the
operating pressures and to the pressure differential cre-
ated between the suction box and the motor area, due
to the geometry of the components and the dimensional
tolerances in play, leakages of liquid toward the area oc-
cupied by the motor can occur in proximity of the coupling
bearing of the drive shaft in the suction box.

[0007] Liquids, or even only foam or moisture in the air
drawn up, can damage the ball bearing that supports the
drive shaft, causing oxidation, premature wear, de-
creased efficiency and increased noise thereof.

[0008] Disadvantageously, various operations be-
come necessary to carry out maintenance and to replace
parts, with the related additional costs.

[0009] A solution to this problem is disclosed in patent
No. US 6 472 786, which describes a liquids sealing de-
vice for a centrifugal electric pump, arranged for prevent-
ing the migration of moisture along the shaft toward the
motor.

[0010] Saidsealingdeviceisobtained by aring shaped
gasket arranged in the annular cavity around the shaft
and adapted to be deformed by compression, due to the
force exerted by the cover of the suction box on a metal
washer associated with the bearing.

[0011] Said gasket is fixed to said cover and the drive
shaft rotates by sliding thereon.

[0012] The seal to close the space that is obtained be-
tween the shaft, the bearing and the metal washer is guar-

10

15

20

25

30

35

40

45

50

55

anteed by the contact between the internal rim of said
ring shaped gasket and said shaft.

[0013] Disadvantageously, the point of contact and
closure is very small, almost a simple rest and therefore
performances are poor and deteriorate rapidly with wear
of the gasket.

[0014] Even more disadvantageously, the deformabil-
ity of the ring shaped gasket must be well calculated and
calibrated exactly on the basis of the space that it must
occupy during its compression: the design and choice of
each single gasket becomes a precise and delicate op-
eration and does not facilitate the reproducibility of the
electric pumps in series.

[0015] As the ring shaped gasket becomes worn, the
seal decreases and no type of compensation takes place,
thus making it necessary to take action to replace the
part, with the related additional costs and time losses.
[0016] The surface on which the gasket acts by rub-
bing, i.e. the outer surface of the drive shaft, must be
suitably treated to obtain particular reductions in the
roughness values. This is somewhat complicated and
onerous to produce on curved surfaces.

[0017] DE 91 11 745 U1 discloses a liquids anti-infil-
tration device, usually mounted to the motors of kitchen
vent hoods. Said decvice comprises a gasket with a cy-
lindrical main body associated aligned with the axis of
the drive shaft of the vent hood and a truncated-cone
shaped sealing lip which operates by sliding directly on
the closing cover of the motor, without the interposition
of accessory and compensation means of the wear of
said gasket.

[0018] The aim of the invention is to overcome these
limits, by producing a centrifugal electric pump for suction
of aeriform fluids provided with a liquids anti-infiltration
device to protect the drive shaft support bearing.

[0019] A further aim of the invention is to produce an
anti-filtration device that is highly reliable, easy to mount,
adaptable to any drive shaft and tolerance between com-
ponents, with increased durability, which prevents or re-
duces accessory fixing means and limits the costs for
manufacturing and surface treatment of the metal sealing
components.

[0020] These aims are achieved with a centrifugal elec-
tric pump for suction of aeriform fluids with liquids anti-
infiltration device, comprising:

- an electric motor equipped with a shaft;

- acylindrical suction box associated with said motor,
provided with an intake for aeriform fluid positioned
centrally with respect to a base of said box, at least
one exhaust port arranged on the lateral surface
thereof and with a closing cover also arranged for
acting as base for said motor;

- at least one fan, fitted onto said shaft and driven in
movement by said motor, arranged for sucking a flow
of air from said intake, spinitand discharge it outside
said suction box through said at least one exhaust
port;
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- a bearing interposed between said shaft and said
base of said suction box;

- a liquids anti-infiltration device, arranged between
said electric motor and said suction box, provided
with a gasket,
wherein said gasket rotates with said drive shaft and
comprises a cylindrical main body associated with
said shaft, and a truncated-cone shaped sealing lip
wherein said main body and said sealing lip are made
of elastic material, characterized in that said sealing
lip cooperates with a flat face of a metal ring, provided
between the bearing and the cover of said suction
box to produce watertight closure of said box.

[0021] In particular, said gasket is of the V-Ring type.
According to one embodiment of the invention, a spacer
is interposed between said drive shaft and said gasket.
[0022] The advantages of the invention are as follows.
[0023] The main advantage consists in the excellent
liquid seal produced between the suction box of said cen-
trifugal electric pump and its electric motor, due to the
shape and to the type of gasket used, and to the relative
method of positioning thereof.

[0024] In fact, the gasket operates in an optimal man-
ner, with sliding friction on an abutment surface perpen-
dicular to the axis of said shaft, constituted by the flat
face of a metal adapter ring.

[0025] A further advantage consists in the fact that the
surface of the flat face of said metal ring can be easily
subjected to honing treatments, without excessive in-
creases in costs, obtaining an improved seal between
the gasket and said ring, reduced wear of the lip of the
gasket and increased durability of the device.

[0026] The metal ring therefore makes it possible to
use suitable materials and surface treatments suitable
to optimize cooperation with the sealing lip of the gasket.
[0027] Moreover, the choice of a given thickness of
metal ring enables the distance between the gasket and
the sliding sealing surface to be appropriately compen-
sated.
[0028]
tages:

The gasket used also has the following advan-

- itis extremely easy to mount, the operation can be
carried out with or without the aid of a simple tool,
enlarging the inner diameter of the cylindrical ring
shaped body to be fitted onto the shaft;

- it has low friction and therefore generates very low
load losses;

- it can also operate dry;

- due to the elastic nature, it does not require the con-
tact surfaces to have particularly high roughness val-
ues;

- it does not cause any wear on the drive shaft and
does not require particular tolerances and rough-
ness values for this;

- a single gasket can be easily adapted to different
diameters of drive shaft.
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[0029] The anti-infiltration device according to the in-
vention, due to cooperation between the components, to
their positioning and to the configuration of the gasket,
ensure a perfect seal even in the case of partial wear of
said gasket: progressive wear of the sealing lip is com-
pensated through the external pressure generated in the
suction box which is exerted on said gasket, which in any
case defines its contact on the flat face of the metal abut-
ment ring.

[0030] Even more advantageously, the total absence
of leakages of liquids toward the bearing protects this
latter from possible wear and damage, preventing rusting
which can lead to noisy operation.

[0031] A further advantage consists in the simplicity
with which said gasket is maintained in position solely
through the operating pressure inside the electric pump,
without the addition of fixing components and particular
clamping systems.

[0032] These and other advantages will be more evi-
dent hereinbelow, in the description of a preferred em-
bodiment, provided by way of an indicative and non-lim-
iting example, and with the aid of the figures wherein:

Figs. 1and 4 represent, respectively in cross section
and in a sectional axonometric view, a centrifugal
pump for suction of aeriform fluids provided with a
liquids anti-infiltration device according to the inven-
tion;

Fig. 2 represents, in cross section, a detail of the
pump of Fig. 1;

Fig. 3 represents, in cross section, un detail of the
pump according to a possible embodiment of the in-
vention.

[0033] WithreferencetoFigs.1,2and4,thereisshown
a centrifugal electric pump for suction of aeriform fluids
provided with a liquids anti-infiltration device according
to a preferred embodiment of the invention.

[0034] Said electric pump 1 is essentially constituted
by an electric motor 2 provided with a drive shaft 3, by a
suction box 4 and by fans 8 arranged for driving a flow
of air F.

[0035] Said suction box4 has a cylindrical shape, com-
prises a circular bottom provided with a suction inlet 5
arranged centrally and a lateral surface provided with at
least one exhaust port 6, and is associated with said shaft
3 with a bearing 9 interposed.

[0036] Said box 4 is closed at the top by a cover 7
adapted also to act as base for said motor 2.

[0037] Saidfans 8 are fitted onto said drive shaft 3 and
are driven in movement by said motor 2.

[0038] An annular cavity 18 arranged for housing said
bearing 9 is produced between said motor shaft 3 and
said cover 7.

[0039] The anti-filtration device 10 according to the in-
vention is positioned in said annular cavity 18.

[0040] With particular reference to Fig. 2, the liquids
anti-infiltration device 10 comprises a gasket 11 and a
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metal ring 12.

[0041] Said gasket 11 comprises a cylindrical ring
shaped main body 13, with inner diameter suitable to be
fitted onto said shaft 3, and a truncated-cone shaped
sealing lip 14.

[0042] The gasket 11 is of the V-Ring type, with elastic
body 13 and sealing lip 14.

[0043] Said gasket 11 is arranged coaxially on said
drive shaft 3 and rotates therewith, if necessary with a
closing spacer 15 interposed, while a metal ring 12, ar-
ranged for acting as abutment surface for sliding of the
sealinglip 14 of said gasket 11, is associated on the cover
7 of said suction box.

[0044] Gaskets of this type are normally made of nitrile
rubber.

[0045] A rubberreducer 16, with the function of adapt-
ing the seat of the annular cavity 18 and retaining the
bearing 9, is interposed between said metal ring 12, the
cover 7 and the bearing 9.

[0046] With reference to Fig. 3, said rubber reducer 16
is replaced equivalently with a wave washer 17.

[0047] The operating methods of the anti-infiltration
device are as follows.

[0048] The V-Ring gasket is mounted on the motor
shaft 3 and rotates therewith. The main body 13 is mount-
ed with interference on the shaft 3 and maintains the lip
14 in position. In particular, the lip 14 produces the liquid
seal against the abutment surface of the metal ring 12,
arranged perpendicularly to the shaft 3.

[0049] In use, the elasticity of the sealing lip 14 and
the high pressure inside the suction box 4 help to maintain
the spacer 15 pressed against the cover 7, also com-
pressing the gasket11. Thelip 14 is deformed, increasing
the surface area thereof that rests on the metal ring 12
and thus preventing any liquids from leaking inside the
motor 2.

Claims

1. Acentrifugal electric pump (1) for suction of aeriform
fluids provided with liquids anti-infiltration device,
comprising:

- an electric motor (2) equipped with a shaft (3);
- a cylindrical suction box (4) associated with
said motor (2), provided with an intake (5) for
aeriform fluid positioned centrally with respect
to a base (4’) of said box, at least one exhaust
port (6) arranged on the lateral surface (4")
thereof and with a closing cover (7) also ar-
ranged for acting as base for said motor (2);

- at least one fan (8), fitted onto said shaft (3)
and driven in movement by said motor (2), ar-
ranged for sucking a flow of air (F) from said
intake (5), spin it and discharge it outside said
suction box (4) through said atleast one exhaust
port (6),
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- a bearing (9) interposed between said shaft
and said base of said closing cover (7);

- a liquids anti-infiltration device (10), arranged
between said electric motor (2) and said suction
box (4), provided with a gasket (11), wherein
said gasket (11) rotates with said drive shaft (3)
and comprises a cylindrical main body (13) as-
sociated with said shaft, and a truncated-cone
shaped sealing lip (14) wherein said main body
(13) and said sealing lip (14) are made of elastic
material, characterized in that said sealing lip
(14) cooperates with a flat face of a metal ring
(12), provided between the bearing and the cov-
er (7) of said suction box (4) to produce water-
tight closure of said box.

2. A centrifugal electric pump (1) according to claim 1,

characterized in that said gasket (11) is of the V-
Ring type.

3. A centrifugal electric pump (1) according to claim 1,
characterized in that a spacer (15) is interposed
between said motor shaft (3) and said gasket (11).

Patentanspriiche

1. Eine elektrische Zentrifugalpumpe (1) zur Ansau-
gung von gasférmigen Flissigkeiten, versehen mit
Flussigkeits-Filtrierschutzvorrichtung, umfassend:

- einen Elektromotor (2), der mit einer Welle (3)
ausgestattet ist;

- einen zylinderférmigen Saugkasten (4), ver-
bunden mit besagtem Motor (2), versehen mit
einem Einlass (5) fur gasférmige Flissigkeiten,
zentral gelegen in Bezug auf eine Basis (4’) des
besagten Kastens, mindestens eine Abluftoff-
nung (6), angeordnet auf dessen seitlicher
Oberflache (4"), und mit einem Verschlussde-
ckel (7), ebenfalls angeordnet, um als Basis des
besagten Motors (2) zu dienen;

- mindestens einen Ventilator (8), der auf besag-
te Welle (3) aufgesetzt ist und von besagtem
Motor (2) bewegt wird, eingerichtet fir das An-
saugen eines Luftstroms (F) aus besagtem Ein-
lass (5), um ihn zu drehen und ihn auerhalb
des besagten Saugkastens (4) durch besagte
mindestens eine Abluftéffnung (6) zu entsorgen,
- ein Lager (9) eingefligt zwischen besagter Wel-
leund besagter Basis des besagten Verschluss-
deckels (7);

- eine Flussigkeits-Filtrierschutzvorrichtung
(10), angeordnet zwischen besagtem Elektro-
motor (2) und besagtem Saugkasten (4), verse-
hen mit einer Dichtung (11),

wobei besagte Dichtung (11) mit besagter Antriebs-



7 EP 2 665 939 B1 8

welle (3) rotiert und einen zylinderférmigen Haupt-
kérper (13), verbunden mit besagter Welle, und eine
kegelstumpfformige Dichtungslippe (14) umfasst,
wobei besagter Hauptkdrper (13) und besagte Dich-
tungslippe (14) aus elastischem Material bestehen,
gekennzeichnet dadurch, dass besagte Dich-
tungslippe (14) mit der flachen Seite eines Metall-
rings (12) zusammenarbeitet, vorgesehen zwischen
dem Lager und dem Deckel (7) des besagten Saug-
kastens (4), um einen wasserdichten Verschluss des
besagten Kastens zu erzeugen.

Eine elektrische Zentrifugalpumpe (1) gemal An-
spruch 1, gekennzeichnet dadurch, dass besagte
Dichtung (11) des V-Ring-Typs ist.

Eine elektrische Zentrifugalpumpe (1) gemal An-
spruch 1, gekennzeichnet dadurch, dass ein Dis-
tanzstlick (15) zwischen besagter Motorwelle (3)
und besagter Dichtung (11) eingeflgt ist.

Revendications

Une pompe électrique centrifuge (1) pourl'aspiration
de fluides aériformes munie d’un dispositif anti-infil-
tration de liquides, comprenant :

- un moteur électrique (2) équipé d’un arbre (3) ;
- une boite d’aspiration cylindrique (4) associé
auditmoteur (2), munie d’'une admission (5) pour
fluide aériforme positionné centralement par
rapport a une base (4’) de ladite boite, au moins
un port d’échappement (6) disposé sur la surfa-
ce latérale (4") de celle-ci et avec un couvercle
de fermeture (7) également disposé pour agir
comme base pour ledit moteur (2) ;

- au moins un ventilateur (8), cannelé sur ledit
arbre (3) en mis en mouvement par ledit moteur
(2), disposé pour aspirer un flux d’air (F) depuis
ladite admission (5), le faire tourner et I'évacuer
hors de ladite boite d’aspiration (4) par ledit port
d’échappement (6) au minimum,

- un roulement (9) interposé entre ledit arbre et
ladite base dudit couvercle de fermeture (7) ;

- un dispositif anti-infiltration de liquides (10),
disposé entre ledit moteur électrique (2) et ladite
boite s’aspiration (4), muni d’un joint (11),

ou ledit joint (11) tourne avec ledit arbre moteur (3)
et comprend un corps principal cylindrique (13) as-
socié audit arbre, et une lévre d’étanchéité de forme
tronconique (14) ou ledit corps principal (13) et ladite
levre d’étanchéité (14) sont réalisés en matériau
élastique, caractérisée par le fait que ladite levre
d’étanchéité (14) coopére avec une face plate d’'une
bague métallique (12), prévue entre le roulement et
le couvercle (7) de ladite boite d’aspiration (4) pour
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produire une fermeture étanche al’eau de ladite boi-
te.

Une pompe électrique centrifuge (1) selon la reven-
dication 1, caractérisée par le fait que ledit joint
(11) est de type V-Ring.

Une pompe électrique centrifuge (1) selon la reven-
dication 1, caractérisée par le fait qu’une entretoise
(15) estintercalée entre ledit arbre moteur (3) et ledit
joint (11).
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